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license (http://creativecommons.org/licenseAbstract Background: Menopausal women experience musculoskeletal changes such as mus-
cle atrophy, muscle weakness and osteoporosisdsymptoms associated with advancing age
coupled with depletion of the female sex hormone, estrogen. Estrogen is important in the
maintenance of the integrity of the musculoskeletal system and its reduction in the circulation
due to menopausal transition results in reduced resting metabolic rate, lowered energy expen-
diture, increase in fat mass, and central adipose tissue accumulation.
Objective: This study investigated the prevalence of musculoskeletal pain (MSP) in postmeno-
pausal women (PMW) in Nigeria. We examined the association of overall and central obesity
with complaints of MSP and the screening potential of obesity measures for risk of musculoskel-
etal problems among PMW in Nigeria.
Methods: This was a cross-sectional survey of MSP in 310 PMW in Ibadan, Nigeria. MSP was as-
sessed using the Standardized Nordic Musculoskeletal Questionnaire, and overall and central
obesity were assessed using body mass index (BMI), waist/height ratio (WHtR), waist circum-
ference, and waist/hip ratio. Data were analysed using descriptive statistics, chi-square test,
and logistic regression models with the probability level at p Z 0.05.
Results: Participants were of the modal age group (51e60 years). The highest prevalence rates
of MSP were in the lower extremity (189; 61.0%) and the back (164; 52.9%). A direct association
was observed between the categories of BMI and lower extremity symptoms (p < 0.05), and the
categories of WHtR and waist circumference were associated with back and lower extremity
symptoms (p < 0.05). Postmenopausal women had greater odds of reporting MSP across various
classes of BMI. WHtR revealed the greatest odds for back (odds ratio Z 1.70, 95% confidence
interval 1.07e2.75) and lower extremity symptoms (odds ratioZ 2.33, 95% confidence interval
1.44e3.78).of Physiotherapy, College of Medicine, University of Ibadan, Nigeria.
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42 O.O. Ogwumike et al.Conclusion: Lower extremity and back pain symptoms were the most prevalent. For overall
and central obesity directly associated with MSP, WHtR seemed the best obesity screening tool
for MSP in postmenopausal women.
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Musculoskeletal pain results from musculoskeletal disorders
(MSDs)da general term for several types of disorders
affecting various body parts such as the neck, back, upper
limbs, or lower limbs. These disorders affect tissues such as
tendons, muscles, ligaments, nerves, and other supporting
joint structures [1], and they produce symptoms of pain,
ache, or discomfort in the affected body part. These
symptoms of pain or discomfort may be acute or chronic,
focal or diffuse. Several previous studies have attributed
musculoskeletal pain from MSDs as being work related
[1,2]. It is also well known that musculoskeletal pain can be
multifactorial in origin [3]. Indeed, a very pertinent cause is
that associated with ageing, and Felson [4] had opined that
MSDs are likely to become more prevalent as the population
ages throughout the world.
At menopause, women are known to experience a number
of physiological and psychological changes [5]. These include
musculoskeletal changes such as osteoporosis, muscle atro-
phy, and muscle weakness [6]dsymptoms that are more or
less associatedwith advancingage [7]. Oestrogen, the female
sex hormone, plays a prominent role in maintaining the
integrity of themusculoskeletal system; hence, a decrease in
this hormone as associated with the menopause transition
may lead to impaired muscle function [8], particularly in the
postmenopausal years. There are also body composition
changes at menopause; some studies suggested increases in
bodymass index (BMI) or total fatmasswithmenopause [7,9].
Loss of ovarian function induces a reduction in resting
metabolic rate, physical energy expenditure, and an increase
in fat mass and abdominal adipose tissue accumulation [7]
oftentimes resulting in overweight or obesity. However, to
the best of our knowledge, studies that directly investigated
the association of overall and central obesity with musculo-
skeletal pain in postmenopausal women are scarce.
The objectives of this study were to investigate the
prevalence of musculoskeletal pain in a population of
postmenopausal women; examine if overall obesity (BMI)
and central obesity [waist/height ratio (WHtR)], waist
circumference (WC), and waist/hip ratio (WHpR) are asso-
ciated with complaints of musculoskeletal pain in post-
menopausal women in Nigeria; and possibly determine
which of the obesity measures has the best screening po-
tential for musculoskeletal symptoms in these women.
Methods
Participants and setting
This is a cross-sectional survey of urban postmenopausal
women in Ibadan North local government area of Oyo State inNigeria. Ethical approval was obtained from the research
ethics committee of University of Ibadan and University Col-
lege Hospital, Ibadan, Nigeria. Informed consent was ob-
tained from all participants, and all procedures were
conducted in accordance with the Declaration of Helsinki.
Postmenopausal women who participated in this study were
workers in government secretariats, schools, and hospitals in
Ibadan North local government area of Oyo State, Nigeria. A
nonprobability sampling techniquewasused in this study such
that women who appeared to be in the menopausal age
category were approached in these venues, and the purpose
of the study was explained to them. Self-administered
questionnaires were distributed by hand to volunteers.
Their menstrual cycle status was ascertained through a
question in the questionnaire that asked participants to
indicate if their menstrual bleeding was regular, irregular, or
was no longer present. Women who reported no menses at
least in the past 12 months previous to the study and had no
surgical menopause were identified as postmenopausal
women and recruited into the study.
Assessment of musculoskeletal symptoms
Assessment of musculoskeletal symptoms was done with
the aid of the Standardized Nordic Musculoskeletal Ques-
tionnaire by Kuorinka et al [10]. The Standardized Nordic
Musculoskeletal Questionnaire assesses 7-day and 12-month
prevalence and patterns of MSDs such as pain, discomfort,
and numbness in nine areas of the body including the neck,
shoulders elbows, wrists, upper back, lower back, hips/
thighs/buttocks, knees, and ankles/feet [10]. For the pur-
pose of this study, symptoms were categorised into four
major body areasdneck/shoulder, upper extremity, the
back, and lower extremity [11]dand a 12-month preva-
lence of musculoskeletal symptoms in the postmenopausal
women was considered.
Assessment of obesity
Assessment of obesity was done by rating the BMI as an
index of overall obesity, whereas WHtR, WC, and WHpR
were used to rate central obesity. BMI was defined as the
ratio of weight in kilograms and square of height in metres
(kg/m2). Weight and height were measured using stand-
ardised means. WC was taken as the largest circumference
around the abdomen about the level of the umbilicus
[12], whereas WHtR is WC divided by height in
centimetres. BMI was categorised as underweight (<18.5
kg/m2), normal weight (18.5e24.99 kg/m2), overweight
(25.0e29.99 kg/m2), and obese (30.0 kg/m2) [12]. WC was
categorised as normal (<88 cm) and obese (>88 cm),
whereas WHtR is classified as normal (<0.5) and obese
43(>0.5). Categorisation of WHpR is in the order of normal
(<0.85) and obese (>0.85) [12].Statistical analysis
Descriptive statistics of means and standard deviations
were calculated for continuous variables, and categorical
variables were calculated as percentages in order to sum-
marise the demographic characteristics of participants.
Educational level was classified as follows: those who had
secondary/postsecondary education were described as
<tertiary, whereas those with a higher educational level
were described as tertiary. Personal income was classified
as low, middle, moderate, and high according to the mini-
mum wage (18,000 naira/m, or approximately US$112)
stratification of the Federal Government of Nigeria. Firstly,
bivariate analysis using chi-square test was used to examine
the associations of musculoskeletal symptoms with overall
and central obesity across standard classes of obesity
measures. Secondly, multivariable logistic regression model
was used to establish the odds ratios (ORs) and 95% confi-
dence interval (CI) of complaints of musculoskeletal
symptoms with obesity. Data processing was carried out
using STATA version 10 (STATA Corp., College Station, TX,
USA), and the significance level was set at p Z 0.05.Table 1 Characteristics of postmenopausal women in the
study.
Variable n %
Age group (y)
41e50 94 30.3
51e60 201 64.8
60e65 15 4.8
Marital status
Not married 48 84.5
Married 262 15.5
Educational level
<Tertiary 57 18.4
Tertiary 253 81.6
Employment
Government paid 245 79.0
Self-employed/private 65 21.0
Personal income
Low/middle 220 71.0
Moderate/high 90 29.0
Musculoskeletal symptoms
Neck/shoulder
Yes 143 46.1
No 167 53.9
Upper extremity
Yes 86 27.7
No 224 72.3
Back
Yes 164 52.9
No 146 47.1
Lower extremity
Yes 189 61.0
No 121 39.0Results
Out of the 500 questionnaires distributed by hand, 310 were
properly and completely filled by postmenopausal women
who met the inclusion criteria for the study. This repre-
sented a response rate of 62%. These questionnaires were
then coded and subjected to analysis. The modal age group
for the postmenopausal women was 51e60 years with a
mean last menstrual period of 5.5  3.1 years. They were
mostly married 262 (84.5%), predominantly government
employed 245 (79.0%), and were of the low/middle income
category 220 (71.0%). These data are shown in Table 1.
When classified according to BMI, 68 (21.9%) were in the
normal weight category, whereas others were either over-
weight (117; 37.8%) or obese (125; 40.3%). Classifications
using standard categorisations according to other central or
abdominal obesity measures are as shown in Table 2.Prevalence of musculoskeletal pain and association
with obesity measures
A 12-month prevalence of musuloskeletal pain in post-
menopausal women in this study revealed the highest
prevalence in the lower extremity followed by the
backd189 (60.97%) and 164 (52.9%), respectively, whereas
upper extremity was the least reported (Table 1). A bivar-
iate analysis of associations of musculoskeletal symptoms
with overall and central obesity across different classes of
obesity measures with the aid of chi-square test showed
that only lower extremity pain in postmenopausal women
was associated with categories of BMI (p < 0.05). Moreover,
WHtR and WC were associated with complaints of pain in
the back and lower extremity in the participants (p < 0.05).
By contrast, WHpR was not associated with any of the
musculoskeletal symptoms (p > 0.05; Table 3). A multi-
variable analysis through logistic regression models, after
adjusting for the effect of age, revealed that obese post-
menopausal women were more likely to report musculo-
skeletal complaints across various classes of obesity
measures. A significant association was observed between
BMI and the 12-month prevalence of musculoskeletalTable 2 Categorisation of postmenopausal women ac-
cording to overall and central obesity variables.
Obesity measure n %
Body mass index (kg/m2)
18.5e24.99 68 21.9
25e29.99 117 37.8
30.00 125 40.3
Waist/height ratio
0.5 112 36.1
>0.5 98 63.9
Waist/hip ratio
0.85 154 52.6
>0.85 139 47.4
Waist circumference (cm)
88 122 39.4
>88 188 60.6
Table 3 Bivariate analysis showing association of musculoskeletal symptoms with obesity measures in participants.
Obesity measure Musculoskeletal symptoms
Neck/shoulder Upper extremity Back Lower extremity
Body mass index (kg/m2)
18.5e24.99 0.052 0.319 0.144 0.011*
25e29.99
30.00
Waist/height ratio
0.5 0.069 0.985 0.015* 0.001*
>0.5
Waist/hip ratio
0.85 0.153 0.419 0.884 0.894
>0.85
Waist circumference (cm)
88 0.090 0.968 0.047* 0.001*
>88
*p < 0.05, indicating the musculoskeletal symptoms were significantly associated with obesity measures in postmenopausal women.
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(OR Z 2.02; 95% CI, 1.09e3.75), but not for overweight
participants (OR Z 1.66; 95% CI, 0.89e3.09). However, a
significant association was observed in both overweight and
obese participants between BMI and lower extremity
symptoms. Analysis of the WHtR data revealed that obese
postmenopausal women had twice the number of muscu-
loskeletal complaints of lower extremity pain (OR Z 2.33;
95% CI, 1.44e3.78) and 70% more back pain complaints
(OR Z 1.70; 95% CI, 1.07e2.75) compared with theirTable 4 Logistic regression analysis of obesity measures and mu
for age).
Obesity measure M
Neck/shoulder
OR (95% CI)
p
Upper extr
OR (95% CI
p
Body mass index (kg/m2)
18.5e24.99 1 1
25.0e29.99 1.66 (0.89e3.09)
0.113
0.89 (0.46e
0.700
30.0 2.02 (1.09e3.75)
0.003*
0.62 (0.32e
0.159
Waist circumference (cm)
88 1 1
>88 1.41 (0.88e2.25)
0.150
0.98 (0.58e
0.900
Waist/height ratio
0.5 1 1
>0.5 1.47 (0.92e2.38)
0.110
0.99 (0.59e
0.900
Waist/hip ratio
0.85 1 1
>0.85 1.42 (0.89e2.26)
0.140
1.23 (0.74e
0.420
*Significant p value.
CI Z confidence interval; OR Z odds ratio (adjusted for age).nonobese counterparts. These associations remained sig-
nificant for both body regions. A similar trend was observed
with WC as an obesity measure (OR Z 2.32; 95% CI,
1.44e3.76) for lower extremity symptoms and the associ-
ation was significant, whereas (OR Z 1.51; 95% CI,
0.94e2.40) for back pain the association was not significant
(Table 4). Among the various obesity measures, WHtR
revealed the greatest odds and significant associations with
musculoskeletal symptoms in identified body regions.
Therefore, WHtR seemed to be the best obesity screeningsculoskeletal symptoms in postmenopausal women (adjusted
usculoskeletal symptoms
emity
)
Back
OR (95% CI)
p
Lower extremity
OR (95% CI)
p
1 1
1.68) 1.72 (0.93e3.16)
0.082
2.08 (1.12e3.84)
0.020*
1.20) 1.52 (0.83e2.78)
0.17
2.48 (1.34e4.57)
0.004*
1 1
1.64) 1.51 (0.94e2.40)
0.090
2.32 (1.44e3.76)
0.001*
1 1
1.68) 1.70 (1.07e2.75)
0.030*
2.33 (1.44e3.78)
0.001*
1 1
2.06) 1.04 (0.66e1.67)
0.840
1.03 (0.65e1.65)
0.890
45tool for risk of musculoskeletal problems in postmenopausal
women compared with BMI, WC, and WHpR.Discussion
This study revealed that musculoskeletal pain is prevalent
in varied anatomic body locations of postmenopausal
women in Nigeria. A number of previous studies have shown
that compared with men, women have a higher prevalence
of musculoskeletal pain [3,13,14]. The present study,
however, focused only on postmenopausal womendhence,
there was no basis for comparison with men. The most
prevalent painful sites were the lower extremities and the
back. A study conducted by Wijnhoven et al [14] in a Dutch
population indicated the hip part of the lower extremity
and wrist/hand in the upper extremity as the most painful
sites; hence, the result of this study is somewhat similar to
that observed for the Dutch population. In addition, Kohl-
man [13] reported a prevalence of musculoskeletal pain in
an adult women population that was age dependent, with
the maximum prevalence occurring in the age group of
50e60 years. In this study, the modal age group was 51e60
years, somewhat similar to the observation of Kohlman
[13]. In their study, Wijnhoven et al [14] also observed that
overweight is directly associated with musculoskeletal pain
in all anatomic locations of the participants whereas older
age is associated with lower extremity pain in women.
The postmenopausal women in this study were pre-
dominantly overweight or obese, and this is a great cause
for concern because the menopausal transition has been
known to be a period of change in which loss of ovarian
function induces a reduction in resting metabolic rate,
physical energy expenditure, and an increase in fat mass
and abdominal adipose tissue accumulation [7]. Addition-
ally, it was observed that there was a direct association of
musculoskeletal symptoms with varied categories of overall
and central abdominal obesity.
In actual fact, the mechanism by which obesity is asso-
ciated with musculoskeletal symptoms and disorders has not
been clearly defined [3]. However, it was opined that obesity
imposes structural and functional limitations owing to
additional loading of the locomotor system leading to aber-
rant mechanics during locomotor tasks [3]dthus increasing
stress within connective tissue structures and the potential
for musculoskeletal injury. According to the National Heart,
Lung, and Blood Institute [15], excess weight places me-
chanical andmetabolic strains onbones,muscles, and joints,
thus increasing the risk of back pain, lower limb pain, and
disability owing to musculoskeletal conditions.
This study shows that postmenopausal women with
higher obesity indices are at greater risk of having muscu-
loskeletal symptoms particularly in the neck/shoulder,
back, and lower extremities. However, strongest associa-
tions of overall and central abdominal measures with lower
extremity symptoms were observed. This is consistent with
findings from previous studies [11,16,17].
The overall obesity measure (BMI) showed discriminative
ability for musculoskeletal symptoms in the lower extrem-
ity, whereas measures of central abdominal obesity (WHtR
and WC) showed greater discriminative ability for muscu-
loskeletal symptoms in the back and lower extremities. Bycontrast, WHpR did not show any discriminative ability for
musculoskeletal symptoms. The limitation of WHpR has
been attributed to the fact that it may over- or under-
evaluate the risk for tall and short individuals with similar
WC [18]. This may be one explanation why WHpR could not
screen for musculoskeletal symptoms in this study. WHtR,
by contrast, has been regarded by some researchers as a
useful tool for assessing central abdominal obesity because
it corrects WC for the height of the individual [19e21]. In
this study, only WHtR showed consistent significant associ-
ations with musculoskeletal symptoms in both the back and
lower extremities. Hence, it appears to be the best
screening tool for musculoskeletal symptoms in post-
menopausal women.
Study limitations
A greater percentage of postmenopausal women partici-
pating in this study had a tertiary educational level and
were mostly government employees in urban areas. This
could have resulted in a homogenous sample of individuals
of almost the same lifestyle and socioeconomic class. The
effect of this is such that the result obtained in this study
may not be generalisable to all postmenopausal women in
Nigeria, particularly the uneducated and those of the rural
populace. The strength of this study, however, lies in the
fact that obesity assessments were done by trained
research assistants using standardised methods and were
not estimated by participants.
Conclusion
Postmenopausal women with greater obesity indices are at
greater risk of having musculoskeletal symptoms particu-
larly in the neck/shoulder, back, and lower extremities.
Strongest associations of overall and central obesity mea-
sures with lower extremity symptoms were observed. WHtR
is the best obesity screening tool for musculoskeletal
symptoms in postmenopausal women.
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